FUESSNER et al., Ser. No. 10/069,772 

REMARKS 
Claims 1-18, 20 and 22 are pending. 

Applicants enclose a substitute specification herewith addressing most of the 
objections to the specification. Applicants respectfully disagree with the Examiner's 
objection to Figure 2 . The first sequence mentioned in Figure 2 (Co-CalDes) is 
disclosed in the sequence listing as SEQ ID NO: 2 (see the substitute specification, 
paragraph bridging pages 34 and 35 and the sequence listing). The other sequences 
are all in the public domain (see attached EMBL-EBI search results and the substitute 
specification, paragraph bridging pages 34 and 35). 

Claims 6 and 7 stand rejected under 35 U.S.C. 101. Applicants have amended 
these claims to exclude humans. 

Claims 1 and 4-14 stand rejected under 35 U.S.C. 112, second paragraph as 
being indefinite. Applicants have amended the claims on the points noted by the 
Examiner. The Examiner's suggestions are appreciated. The amendment of "at least 
one" to "the" or "a" does not change the scope of the claim, but is simply made for 
clarity. The terms "functional" and "nonfunctional" are defined at the paragraph bridging 
pages 18 and 19 of the substitute specification. Support for the amendment at the end 
of claim 1 can be found at the paragraph bridging pages 9 and 10 of the substitute 
specification. 

Claims 1 and 4-14 stand rejected under 35 U.S.C. 112, first paragraph as failing 
to comply with the written description requirement and as lacking enablement. 
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Applicants respectfully traverse these rejections. Examples 4 and 5 of the present 
specification disclose the expression of the gene and the analysis of the lipids. In view 
of this disclosure, a person having ordinary skill in the art would be able to test other 
sequences for their enzymatic activity without undue experimentation, and thus would 
be able to practice the invention. 

Claims 1 and 4-8 stand rejected under 35 U.S.C. 102(b) as being anticipated by 
Hitz (US 5,846,784). Claims 1 and 4-12 and 14 stand rejected under 35 U.S.C. 103(a) 
as being unpatentable over DeBonte et al. (US 5,850,026) in view of Hitz. Applicants 
respectfully traverse these rejections. 

The applicants are claiming an isolated nucleic acid sequence which encodes a 
polypeptide with desaturase activity , selected from 

a) a nucleic acid sequence with the sequence shown in SEQ ID NO: 1, 

b) nucleic acid sequences which, as a result of the degeneracy of the 
genetic code, are derived from the nucleic acid sequence shown in SEQ ID NO: 1, 

c) derivatives of the nucleic acid sequence shown in SEQ ID NO: 1 which 
encode polypeptides with the amino acid sequence shown in SEQ ID NO: 2 and which 
have at least 75% homology at amino acid level without substantially reducing the 
enzymatic activity of the polypeptides. 

In particular, applicants are claiming an enzyme which converts a fatty acid of 
the structure I, 




(i) 
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which has double bonds separated from each other by a methylene group , to give a 
triunsatu rated fatty acid of the structure II 



the three double bonds of the fatty acid being in conjugation and wherein the 
substituents and variables in the compounds of the structure I and II having the 
meaning disclosed in the substitute specification at page 20 et seq. 

Hitz (WO 98/56922, claim 14 and page 4, lines 13 and 14) teaches a A-12-fatty 

acid epoxygenase (SEQ ID NO: 3) derived from plants and their nucleic acid sequence. 
This A-12-fatty acid epoxygenase introduces an epoxy group into fatty acid molecules 

as illustrated by the following reaction 



In addition Hitz discloses a "normal" desaturase which introduces a double bond into a 
fatty acid molecule and therefore leads to unsaturated fatty acids. Hitz does not 
mention desaturase activity which leads to triunsaturated fatty acids. 

DeBonte et al. (US 5,850,026, see column 2, lines 60 to 65) discloses a A-12- 
fatty acid desaturase. This desaturase introduces a double bond in the A-12-position 
of the fatty acid. In addition, DeBonte et al. (see column 2, lines 60 to 65) teaches a A- 
15-fatty acid desaturase which introduces a double bond in the A-15-position of the fatty 




(ID 



epoxygenase 





.COOH 
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acid. The reactions are as follows: 



ddta-l5<tesaturase - 



,000H 




COOH 




delta-12-desaturase 




,COOH 




,COOH 



Applicants are claiming, as mentioned above, a nucleic acid which encodes a 
polypeptide with desaturase activity . More specifically, applicants are claiming a 
desaturase, which introduces a double bond into a fatty acid molecule which already 
has two double bonds in the molecule so that conjugated triunsaturated fatty acids are 
synthesized. This is totally different from the activities disclosed by DeBonte et al. 

Therefore, applicants urge that the cited references do not anticipate or render 
obvious the present invention. 

Please charge any shortage in fees due in connection with the filing of this 
paper, including Extension of Time fees to Deposit Account No. 1 1 .0345. Please credit 
any excess fees to such deposit account. 



Respectfully submitted, 



KEIL & WEINKAUF 




Jason D. Voight 
Reg. No. 42,205 



1350 Connecticut Avenue, N.W. 
Washington, D.C. 20036 
(202)659-0100 
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DATABASE BROWSING 

EBI Dbfetch SP.PL'fitej 

ID AF074324 standard; mRNA; PLN; 1291 BP. 
XX 

AC AF074324; 
XX 

SV AF074324.1 
XX 

DT 13-JUL-1998 (Rel. 56, Created) 

DT 03-MAR-2000 (Rel. 62, Last updated, Version 3) 

XX 

DE Borago officinalis delta-12 fatty acid desaturase mRNA, complete cds. 

XX 

KW 

XX 

OS Borago officinalis 

OC Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta; 

OC Spermatophyta; Magnoliophyta; eudicotyledons ; core eudicots; asterids; 

OC 1 ami ids; Boraginaceae; Borago. 

XX 

RN [1] 

RP 1-1291 

RA Sayanova 0., Shewry P.R., Napier J. A.; 

RT "Fatty acid desaturases from borage"; 

RL Unpublished. 
XX 

RN [2] 

RP 1-1291 

RA Sayanova 0., Shewry P.R., Napier J. A.; 
RT 

RL Submitted (24-JUN-1998 ) to the EMBL / GenBank / DDB J databases. 

RL Cell Biology, IACR-Long Ashton Research Station, Long Ashton, Bristol B 

RL 9AF, UK 

XX 

RN [3] 

RC Sequence update by submitter 

RP 1-1291 

RA Sayanova 0., Shewry P.R., Napier J. A.; 
RT 

RL Submitted ( 13-AUG-1998 ) to the EMBL /GenBank /DDB J databases. 

RL Cell Biology, IACR-Long Ashton Research Station, Long Ashton, Bristol B 

RL 9AF, UK 

XX 

CC On Aug 14, 1998 this sequence version replaced gi: 3309262. 
XX 

FH Key Location/Qualifiers 
FH 

FT source 1 . .1291 

FT / db_xr ef = " t axon : 13 3 63 " 

FT /mol_type= "mRNA" 



FT /organism="Borago officinalis" 

FT ?P§ 67 .. 1218 / 

FT /codon_start=l ktJU***t**t JM*^^ 

FT /dh_xref = "GOA: 08272? " J ^ M^CX-^^Z " 

p T /(to_xref="yniPro_t/TrEMBL:082729 M ^ 

FT /product="delta-12 fatty acid desaturase" 

FT /protein_id= " AAC31698 . 1 " 

prp / trans lation="MGGGGRMPVPTKGKKSKSDVFQRVPSEKPPFTVGDLKKVIP 

prp QRSVLHSFSYWYDLVIAALFFYTASRYIHLQPHPLSYVAWPLYWFCQGSVLTGV 

pip hecghhafsdyqwlddtvglllhsallvpyfswkyshrrhhsntgslerdevfvp: 

FT GISWSSEYLNNPPGRVLVLLVQLTLGWPLYLMFNVSGRPYDRFACHFDPKSPIYN. 

FT lqiyisdagivavmyglyrlvaakgvawwcyygvpllwngflvlitylqhtqp 
FT ydssewdwlkgalatvdrdygflnkvlhnitdthvahhlfstmphyhameatkai: 

FT GDYYQCDRTPVFKAMYREVKECIYVEADEGDNKKGVFWYKNKL " 

XX 

SQ Sequence 1291 BP; 305 A; 327 C; 292 G; 367 T; 0 other; 

aattgcggcc gcgtcgacct gacatactaa ggaaagaaaa cgcttcttta tcagattact 

gaacacatgg gtggtggagg gcgaatgccg gttccgacaa aggggaagaa gtccaaatcc 

gatgtcttcc aacgagtccc tagtgagaag ccgccgttca cagttggtga tctcaagaaa 

gtcatccctc cccattgttt ccagcgatct gttctgcact cgttctctta tgtcgtttat 

gacctggtca ttgctgccct cttcttctat accgcctcac gttacatcca tctccaacct 

cacccactct cctacgtagc atggcccttg tactggtttt gccagggttc tgttttaact 

ggtgtttggg ttatcgccca tgaatgtggt caccatgctt tcagcgacta ccagtggctg 

gatgacacgg ttggcctgct cctccattcg gctctccttg tcccgtattt ctcatggaag 

tacagtcatc gtcgccacca ttcgaacact ggttctcttg aacgtgatga ggtatttgtg 

ccaaaaaaga gatcagggat cagctggtct tccgagtatc ttaacaaccc accagggaga 

gttcttgtcc ttttggtcca acttaccctt ggctggcctt tgtacttaat gttcaacgtc 

tcagggcggc cttatgatcg ttttgcttgc catttcgacc caaaaagtcc tatctacaat 

gaccgtgagc gccttcagat ctacatctcc gatgcaggta ttgttgccgt catgtatggc 

ttataccgcc ttgttgcagc aaaaggagtc gcttgggtgg tctgttatta cggagttcct 

ttacttgtgg tgaatggttt tctcgtcttg atcacatatt tgcagcatac tcaaccttca 

ttgcctcact atgattcctc cgaatgggac tggttgaagg gagctctcgc cacagttgac 

agagattacg gcttcctcaa caaggtcctc cataacatca ccgacactca tgttgcccac 

catttgttct caaccatgcc acattatcat gccatggaag caacgaaagc aatcaagccg 

atattgggag attactacca gtgtgataga actcccgtct tcaaagccat gtacagggaa 

gtgaaggagt gcatttacgt tgaggccgac gaaggtgaca acaagaaagg tgtattctgg 

tacaaaaaca agctctaata agttacggat gatggaaagc aaagcgtggg acgatgctga 

caagcaactt ccctttcgtt gtattttatg a 

// 
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ml? Sites* 



uropean Bioinformatics Institute 



EBfHome About EBI •! Research ;;,T Servioes Toolbox MEE^M : DoWiloa 

' "' ' "" DATABASE BROWSING 



22- JUL-1998 (Rel. 56, Created) 

23- DEC-2000 (Rel. 66, Last updated, Version 2) 

Crepis alpina mRNA for delta 12 fatty acid acetylenase 



EBI Dbfetch 

ID CAY16285 standard; mRNA; PLN; 1435 BP. 
XX 

AC Y16285; 
XX 

SV Y16285.2 
XX 
DT 
DT 
XX 
DE 
XX 

KW delta 12 fatty acid acetylenase. 
XX 

OS Crepis alpina 

OC Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta; 
OC Spermatophyta; Magnoliophyta; eudicotyledons; core eudicots; asterids; 
OC campanulids; Asterales; Asteraceae; Cichorioideae; Cichorieae; Crepis. 
XX 

RN [2] 

RC Revised by [4] 

RA Lee M.A. ; 

RT 

RL Submitted ( 21-JAN-1998 ) to the EMBL / GenBank / DDB J databases. 

RL M.A. Lee, Nilsson Ehle Laboratory, Sualof Webull Ab, S-26881, Svalov, 

RL SWEDEN 

XX 

RN [3] 

RX MEDLINE; 98239771 . 
RX PUBMED; 9572738. 

RA Lee M. , Lenman M. , Banas A., Bafor M. , Singh S., Schweizer M. , Nilsson 

RA Liljenberg C, Dahlqvist A., Gummeson P., Sjoedahl S., Green A. , Stymne 

RT "Identification of non-heme diiron proteins that catalyze triple bond a: 

RT epoxy group formation."; 

RL Science 280 ( 5365) : 915-918 ( 1998) . 

XX 

RN [4] 
RP 1-1435 
RA Lee M.A. ; 
RT 

RL Submitted (22-DEC-2000) to the EMBL /GenBank /DDB J databases. 
RL M.A. Lee, Nilsson Ehle Laboratory, Sualof Webull Ab, S-26881, Svalov, 
RL SWEDEN 
XX 
FH 
FH 

FT source 1..143 5 

FT / db_xr e f = " t axon : 7 2 6 10 ' 

FT /mol_type= "mRNA" 



Key Location/Qualifiers 



FT 
FT 
FT 



SQ 



FT /organism="Crepis alpina" 

pip /dev_stage= "developing seed" 

FT /clone_lib=" lambda ZAP" 

FT /clone="pCREPl" , , 

FT CDS 28.. 1155 _ ^ W£C£sy^&<L4 

FT /db_xref="GpA:081931 B /Ijj J/ 

FT /db_xref = " UniProt/ Swiss - Prptj081?3 1 " ^ /WyP*Vl£^ 

FT /product=" delta 12 fatty acid acetyl enase" 

FT /protein_id="CAA76158.2" 

FT /trans la tion=" MGGGGRGRTSQKPLMERVSVDPPFTVSDLKQAI PPHCFKRS' 

FT SYYIVHDAIIAYIFYFLADKYIPILPAPLAYLAWPLYWFCQASILTGLWVIGHEC' 
FT FSDYQWVDDTVGFILHSFLMTPYFSWKYSHRNHHANTNSLDNDEVYIPKSKAKVA 

VLNHPPGRLLIMFITFTLGFPLYLFTNISGKKYERFANHFDPMSPIFKERERFQV: 
LGLLAVLYGVKLAVAAKGAAWVTCIYGIPVLGVFIFFDIITYLHHTHLSLPHYDS 
WLRGALSTI DRDFGFLNSVLHDVTHTHVMHHLFS YI PHYH AKEARDAINTVLGDF 
FT RTPILKAMWREAKECIFIEPEKGRGSKGVYWYNKF" 

XX 

Sequence 1435 BP; 402 A; 352 C; 274 G; 407 T; 0 other; 
tttcactatt aatcatttat caacaagatg ggtggcggtg gccgtggtcg gacttcgcaa 
aaacccctca tggaacgtgt ctcagttgat ccacccttca ccgtgagtga tctcaagcaa 
gcaatccctc cccattgctt caagcgatct gtaatccgtt cctcttacta catagtccac 
gatgctatta tcgcctacat cttctacttc cttgccgaca aatacattcc gattctccct 
gcccctctag cctacctcgc ttggcccctt tactggttct gtcaagctag catcctcacc 
ggcttatggg tcatcggtca cgaatgcggt caccatgcct tcagcgacta ccagtgggtt 
gacgacactg tgggcttcat cctccactcg tttctcatga ccccgtattt ctcctggaaa 
tacagccacc ggaaccacca tgccaacaca aattcgcttg acaacgatga agtttacatc 
cccaaaagca aggccaaagt cgcgctttac tataaagttc tcaaccaccc acctggccga 
ctgttgatta tgttcatcac cttcacccta ggcttccctc tatacctctt taccaatatt 
tccggcaaga agtatgaaag gtttgccaac catttcgacc ccatgagtcc gattttcaaa 
gagcgtgagc ggtttcaggt cttgctatcg gatcttggcc ttcttgctgt gctttacgga 
gttaaacttg cggtagcagc gaaaggcgcc gcctgggtga cgtgcattta cggaattcca 
gttttaggcg tgtttatctt tttcgatatc atcacctact tgcaccacac ccatctgtcg 
ttgcctcatt atgattcatc tgaatggaac tggctcagag gggctttgtc aacaatcgat 
agggactttg ggttcctgaa tagtgtgctc catgatgtta cacacactca cgttatgcat 
catctgtttt catacattcc acactatcat gcgaaggagg caagggatgc aatcaacaca 
gtcttgggcg acttttataa gatcgatagg actccaattc tgaaagcaat gtggagagag 
gccaaggaat gcatcttcat cgagcctgaa aaaggtaggg ggtccaaggg tgtatattgg 
tacaataaat tctgatcata tggaagatgc atctgcattt tcaaacccac cctttagttt 
ttgtttctat gttttttttt tttgaaccag atcttagttc tatgtgtaat aaaccgccgg 
tacaatggtt ttctatgcct aggccaggcg aaataattaa gtactgcccc tatctatatt 
tgtaaggtat tacatttcgc ccatgaaata aaaaagatct ggttttgtta aaaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 

// 
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DATABASE BROWSING 



EBI Dbfetch 




ID CPY16283 standard; mRNA; PLN; 1358 BP. 
XX 

AC Y16283; 
XX 

SV Y16283.1 
XX 

DT 13-MAY-1998 (Rel. 55, Created) 

DT 13-MAY-1998 (Rel. 55, Last updated, Version 1) 

XX 

DE Crepis palaestina mRNA for delta 12 fatty acid epoxygenase 
XX 

KW delta 12 fatty acid epoxygenase. 
XX 

OS Crepis palaestina 

OC Eukaryota; Viridiplantae; Streptophyta; Embryophy ta ; Tracheophyta; ^ 

OC Spermatophyta; Magnoliophyta; eudicotyledons ; core eudicots; asterids; 

OC campanulids; Asterales; Asteraceae; Cichorioideae; Cichorieae; Crepis. 
XX 

RN [1] 

RX MEDLINE; 98239771. 

RX PUBMED; 9572738. 

RA Lee M. , Lenman M. , Banas A., Bafor M . , Singh S., Schweizer M. , Nilsson : 

RA Liljenberg C, Dahlqvist A., Gummeson P., Sjoedahl S., Green A., Stymne 

RT "Identification of non-heme diiron proteins that catalyze triple bond a: 

RT epoxy group formation."; 

RL Science 280 ( 5365 ): 915-918 ( 1998) . 

XX 

RN [2] 

RP 1-1358 

RA Lenman M . E . ; 

RT 

RL Submitted (21-JAN-1998) to the EMBL / GenBank/ DDB J databases. 

RL M.E. Lenman, Dept of Plant Breeding Research, SLU, Herman Ehles V 2-4, 

RL 26831 Svalov, SWEDEN 

XX 

FH Key Location/Qualifiers 



FH 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 



source 



CDS 



1. .1358 

/db_xref = " taxon . : : 72 611 " 

/mol_type= "mRNA" 

/organism^ "Crepis palaestina" 

/dev_stage= "developing seed" 

/clone_lib=" lambda ZAP" 

/clone="pCpal2" 

30. .1154 

/ db_xr e f = " GOA : 06 5 7 71 " 

/db_xref = " UniProt/TrEMBL: 065771" 

/product= "delta 12 fatty acid epoxygenase 



FT /protein_id= "CAA76156 . 1 " 

pip / trans lation="MGAGGRGRTSEKSVMERVSVDPVTFSLSELKQAIPPHCFQR 

FT S S YYWQDL 1 1 AY I F YFL ANT YI PTL PTSL AYLAWPVYWFC Q AS VLTGLW I LGH E' 

FT AFSNYTWFDDTVGFILHSFLLTPYFSWKFSHRNHHSNTSSIDNDEVYIPKSKSKL. 
pip KLLNNPPGRLLVLIIMFTLGFPLYLLTNISGKKYDRFANHFDPMSPIFKERERFQ- 
p T DLGLLAVFYGIKVAVANKGAAWVACMYGVPVLGVFTFFDVITFLHHTHQSSPHYD 
p T NWIRGALSAIDRDFGFLNSVFHDVTHTHVMHHLFSYIPHYHAKEARDAIKPILGD 
p T DRTPILKAMWREGRECMYIEPDSKLKGVYWYHKL " 

XX 

SQ Sequence 1358 BP; 358 A; 308 C; 278 G; 414 T; 0 other; 

gagaagttga ccataaatca tttatcaaca tgggtgccgg cggtcgtggt cggacatcgg 

aaaaatcggt catggaacgt gtctcagttg atccagtaac cttctcactg agtgaattga 

agcaagcaat ccctccccat tgcttccaga gatctgtaat ccgctcatct tactatgttg 

ttcaagatct cattattgcc tacatcttct acttccttgc caacacatat atccctactc 

ttcctactag tctagcctac ttagcttggc ccgtttactg gttctgtcaa gctagcgtcc 

tcactggctt atggatcctc ggccacgaat gtggtcacca tgcctttagc aactacacat 

ggtttgacga cactgtgggc ttcatcctcc actcatttct cctcaccccg tatttctctt 

ggaaattcag tcaccggaat caccattcca acacaagttc gattgataac gatgaagttt 

acattccgaa aagcaagtcc aaactcgcgc gtatctataa acttcttaac aacccacctg 

gtcggctgtt ggttttgatt atcatgttca ccctaggatt tcctttatac ctcttgacaa 

atatttccgg caagaaatac gacaggtttg ccaaccactt cgaccccatg agtccaattt 

tcaaagaacg tgagcggttt caggtcttcc tttcggatct tggtcttctt gccgtgtttt 

atggaattaa agttgctgta gcaaataaag gagctgcttg ggtagcgtgc atgtatggag 

ttccggtatt aggcgtattt acctttttcg atgtgatcac cttcttgcac cacacccatc 

agtcgtcgcc tcattatgat tcaactgaat ggaactggat cagaggggcc ttgtcagcaa 

tcgataggga ctttggattc ctgaatagtg ttttccatga tgttacacac actcatgtca 

tgcatcattt gttttcatac attccacact atcatgcaaa ggaggcaagg gatgcaatca 

agccaatctt gggcgacttt tatatgatcg acaggactcc aattttaaaa gcaatgtgga 

gagagggcag ggagtgcatg tacatcgagc ctgatagcaa gctcaaaggt gtttattggt 

atcataaatt gtgatcatat gcaaaatgca catgcatttt caaaccctct agttacgttt 

gttctatgta taataaaccg ccggtccttt ggttgactat gcctaagcca ggcgaaacag 

ttaaataata tcggtatgat gtgtaatgaa agtatgtggt tgtctggttt tgttgctatg 

aaagaaagta tgtggttgtc ggtcaaaaaa aaaaaaaa 

// 
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